mu^mm^ff (jp) <i2) ^ |8 !|# ^ ^ (a) 

iRp5B¥10- 106990 

(43)4&iBB ¥*10*(1998)4^24B 



(5i)inta' mm^ 

HOIL 21/304 3 2 1 

B2 4B 37/00 

COIF 17/00 

C 0 9 K 3/14 5 5 0 



F I 

HOIL 21/304 3 2 IP 

B2 4B 37/00 H 

COIF 17/00 A 

C0 9K 3/14 5 5 0D 



«*«<0Sc7 OL i± 4 M) 





fHPT8-2S8778 




000004455 










A]KfK8riirEB!ifit 2 re 1 # 1 ^ 








WEB SSA 










^ »« 










&'iR ifi 















(54) c«igc^>«»] »fl:'feg»i7AW««l&t)3KR<3D9f»^ 



(57) mm 

mm] s i o^1^m^(ommmm^^mt^mm'r 

im^^m TEOS-CVDSrf^^L/cS i o, 



1 

im>m 1 } -fe »^ A^t^TK^o^^ 350 5 
[ 2 ] >^ ^ >; -*i^»ffli^^tpff 1 f fits© 

20 

[0 0 0 n 

[0002] 

s i oMm!mms^i^mm^^mitr^fci^(oit^ 30 

U ;t;)KT-*HWb^K^«i5^WT^^©^rffi-C5e^:g$ 

[0003] -ys. * h ^m^^:^mmmmt l 
X. mit'^v^Awmm^m^^^^tixi^^. mit-^V'^ 

Lfcf)^^xmmmm(tcmf)^x^ tc < i.>cti)^hi±±ifm 

C(D*iJ.^.>&?£*>L. j^SltMflifb^««WgSJJ-^Ojaiffl:05 

mmx^^>. Ltf^outf^h. 7* hvxi7ffl;?/^;3iaffl 
mm-r^t. ^(Dfci^mmmmM(^muxmmx^^m 

[0004] 



«F§a^ 10-106990 
2 

u AwesiRc;®«(3c«ss«:ffi«*r ^ ^<Dr 

[0005] 

[^S^J^j^T-S/cis&O^S] ^IfeigcDKYb-fe'J'^'AiF 

-fe U A^b^ig37k?Ol^^ 3 5 0 -Cl^iS 0 0 'C 

&rf(ou&xmj&Lxmf^tifcmit-^ voMt^^^. 

6 0 0 -cfeiito^agrsifiELrtf^n^ 

^fb-fe U AfiT-^ja^CC^tfe^lf/cX^ U --^^tf 
[0006] *:^^CDS«<OWeffi«. ±iBO»{b-fe U 

[0007] H2 y -i? Mt^myi<im^^ 350 

'ct-i± 5 0 0 •COT-e*n^.^itii-r -2) c i cc 0 ^b^^ 
b u . ^(D^mmttcm^fim^ u e 0 0 -cwirn^ 

m-r^cti^^K^. mm^^<D^m\^^jm(^cx^^ct 

[0008] 

-QTttetz-So TEOS-CVDj£l?'C?B^$n-5S i 

{5 i\ -rrjit^^ ^^um^<i: t ^ &5 ^mmmmi)^^mx^ e 

[0009] ^^jcfcc^t:. Kib-fe Ase^jgrf^ti 
rhijmt\^xmsm^f)mmx^^. ^^)^Mt^<o 
WLitum.t(i3oo'Qx^hcttf^f!>. mgmmt^oo 

[0010] ^mmcioV) :hm\t'^') ^ 2^:^'y -\t. 

±iBco:&ffitc J: o^j^sn/cK^b-fe u Ai&^^swr 

-S^K^g^XtiCcOTKjS^jSp^lPliRLfcK^bHs y AS 

i>CtliC^':^XnhtX^. CCX. miti^VOAn^^CO 

b--iomm%(Dmm^m^LiK ^fc^nmtLx 
t>m^^^rj:^^h<DtLX. r^O)vmm 

u> ^ -i? y ;l.x--r;vfSKr >*:^^ Alf<D*«g14 
^-Y:t>ttl?®^^J. d<y:t^>^x^u>-^^y;px 



(3) 

3 

[0011] cnecDM^b-fe AgiT-^^K^^tc^tjj? 

CC, 7i-^^^^i-^1f-^ &S^^WLm. 3*?-;l/^Jl/3^cC£'=Sr 

fflt^-sciT&ir^^o ^cc^fb-fey^AS^^i MmJ^i 

KIT T*3^C i'©^ >r > 3^j:l*TJl':^7 U 

[0012] *^Hj(Z)®{b-fe v^M^mmm\t. 

[0013] *ffeH^cDK^ b-fe V M^mmi:fy^mm $ n 20 

CVDffi^*^lf6n-So ^ffiCVDj*tCj:SS iO, 
mmmm\it. S i a?.<hUr^-/i^^> : S i H,. K 
^.iUrM^ : O.^ffil^^o COS i H, -0,3^^ 
{bJ^]£^ 4 0 0 'CUSOTOffiiartf c i J: 0 
f#6n&o ii5?ay::'a--;c^^aM^Jfi{b^05/ci?)«: 
V> : P^l'-rf^^t^ffOtt. SiH,-0, -PH3 

3im©«pF^r«iSM^i£:^^<ht'^^b^si&&5fi 

S i2lS<bLrS i H4. KSaSi LT N, 0*ffil^/c 
S i H.-N,03^:^X<!:^ h^x K^-VV-^V (TEO 
S) i?®^CffiC^/cTE0S-0,3^;^;^ (TEOS 
-:7*^XvCVDii) J&i^Cf^Dti-So g«?ae^«2 5 0 
0 0 "C. im^mMt^ 7-400 P a<DjSH3&5$? 

isuc^o ccDcfc^cc. ^^§gcDS i o,i^jgK:«»; 

[0014] ^S<DS«i . ^a»f*SS-rJ^S:t>^Inl 

±jcs i o^^^m^ifiW.^Su^tlfcmmmmr^^^. 
*±iaK{b-te y aw g^fJ^w^-r ^ciccct^-c. s 



1 0- 1 06990 

4 

mt^»ffimum^rj:[.>m^ 1 0 0 r p mOToe© 

^^LJ^cCl^litCl kg/cm' JiUT^&^WSUC^o m^L 

[0015] W^7»©^»S««. 8S**t?^< 
coii^ccor^iSibsn/cs i o,i»j»ieM<D± 

*JJ:OlEia±0c^JK±i2:»i£tc J: 0 S i O^^m^B 
fiS«. ifBMfb-feV'irAWSS'J^fflt.^rwe-r-SCibcc 

[0016] :$:mm<Dmit^ v^Ammnt. ^mi^m 

LEDIfy T-f rgS. SiC. GaP. GaAS^O 

c^r^^cDS^i^i. s i o,;tei^^?&^?^^!X^n/c^ 

LED1f:7T-f TSS. SiC. GaP. GaAS^O 
[0 0 17] 

[|ii&{^] 

*f^tfo/c<!:C6. 1 0 0'Crt£a*>&5#?lO. 300 
yi^ATkffiJB? (9 9. 9%) 6 0 0 g^e^KO^tC 

An. 4 0 0*cr2^r^^m*r«E^f ^ci(cJ:OIS 
efe©3»5R*»/Co C<CH|9*^X«liI»f?*tcj:Olll5£L 
fctC^. Kfb-fey ':7At?^€>Ci^5ilSL/c, $6CC 

^M^^§i^^rifi^ u /c i c 6 . 1 X^l^i)^ 1 0 




(4) 

5 

(om^dc-oi^^x 8 0 0 •cr 2 fi^mn&^ofco c(om 

[0 0 18] (K^bHr y-Of^i?) ±ifi(DK 

{b-fey-i^AtS^sog^JK-Y^^-v^soog^cc^tfeu lo 

cncc;i<';Ti^'j;i'KT>^::^'^A^8 g^?3Sjjn 

m) ^mi^^X2 3 0 0 r pm-CS O^ffl^tft^M^te^ 
aS^^*PI'^/ciC6 (Ma ster Sizer 

^iSL/Co 20 

[0019] im^mmcomm) m^-r^mw^^m^ 

mo^m^^ V F ^te >3 ^4 C:f /cjJ-^ T E O S - 7 

t8H±. 3e>&cft]Xlnim*M 6 0 g/cm'tC35:^J:^«: 
fi u ^tg^/t. ^±tc±iBO»{ b-fe u A X ^ «; - 

(@?e^:2. 5w t%) ^3 5 c c/m i nOilSr 




1 0- 1 06990 

6 

mj^x^<mwik. ffl#ift«feitta^j:o^e>oc2o 

L . 12 0 -COfei^T^ 1 0 ^fm^^^^tfc. 
mMOfcl^m. COOWeoc J: 0 9 0 0 n m<DJB)»lg>!0BU 
'DXf^(om^(icrj:^x{.>^ctf)^t>i)^-:>tCo is/c. a 

[002 0] ttmm 

g^K-feU-^^ATkfO^J (9 9. 9%) 6 00 g^8 00-C 

tf-:>/cic5Kfb-fe';'^7Ar^^ci^Siigu/c„ ^ 

fc, SiaMm^SBSt^^ J: 0 1 2 0 0 n m-C 

9 0 L/c;!>^ 1 0 n mmSL(Omm 

^/ctC6 (Ma ster Size riSi) . ^i^L^ 

EOS-CVDmxi'fmLfcS i 0,j^i^^^iF^U/i: 

6 4 0 nmillJSWlCc:Jt'^)»jSlS;&5Him^:c3&>-:>yi:o 
[002 1 ] 

mm<o^^] ^^^cDp^KCcfco, s i o^&mm 



Searching P AJ Page 1 of 1 




PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 10-1 06990 

(43)Date of publication of application : 24.04.1998 



(51)Int.CI. HOIL 21/304 

B24B 37/00 

COIF 17/00 

C09K 3/14 



(21) Application number : 08-258778 (71)Applicant : HITACHI CHEM CO LTD 

(22) Date of filing : 30.09.1 996 (72)Inventor : YOSHIDA MASATO 

TERASAKI HIROKI 
MATSUZAWA JUN 



(54) CERIUM OXIDE ABRASIVE MATERIAL AND POUSHING METHOD OF SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To polish evenly the surface of an Si02 insulating film or the like by a method 
where cerium compound hydrate is burned in a prescribed range of temperature, and the obtained cerium 
compound is ground and burned at a temperature of at least a specific value to obtain abrasive agent. 
SOLUTION: Cerium compound hydrate is heat-treated at temperatures of 350-500°C to be oxidized. 
Cerium compound to be subjected to the treatment is ground and burned again at temperatures of at least 
600^0 again into homogeneous cerium oxide particle. A prescribed substrate is polished with the cerium 
oxide abrasive agent. The polished surface of an Si02 insulating film or the like can be polished evenly 
with the above abrasive agent. 
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* NOTICES * 

JPO and NCIPZ are not responsible £or any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention offers a cerium oxide abrasive material and the method of grinding a 

substrate. 

[0002] 

[Description of the Prior Art] It sets to the production process of a semiconductor device conventionally, and 
they are plasma CVD and low voltage. - Generally the abrasive material of a colloidal silica system is examined 
as a chemical machinery abrasive material for carrying out flattening of the inorganic insulator layer layer, such 
as Si02 insulator layer formed by approaches, such as CVD. The abrasive material of a colloidal silica system 
carries out grain growth of the silica particle by the approach of pyrolyzing a silicic acid tetrachloride, and is 
manufacturing by performing pH adjustment with the alkali solution which does not contain alkali metal, such 
as ammonia. However, the polish rate of an inorganic insulator layer does not have sufficient rate, but such an 
abrasive material has a technical technical problem ceilled a low polish rate in utilization. 

[0003] On the other hand, the cerium oxide abrasive material is used as glass surface polish for photo masks. A 
cerium oxide particle has a low degree of hardness compared with a silica particle or an alumina particle, 
therefore since a blemish cannot go into a polish firont face easily, it is useful to finishing mirror polishing. 
Moreover, cerium oxide has the activity chemically property so that it may be known as a strong oxidizer. 
Taking advantage of this advantage, application to the chemical machinery abrasive material for insulator layers 
is useful. However, if the glass svirface polishing-acids-ized cerium abrasive material for photo masks is applied 
to inorganic insulator layer polish as it is therefore, a visually observable polish blemish will go into an 
insulator layer fi-ont face. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention offers the cerium oxide abrasive material which can 
grind polished surfaces-ed, such as Si02 insulator layer, evenly, and the method of grinding a substrate. 
[0005] 

[Means for Solving the Problem] The cerium oxide abrasive material of this invention contains the slurry 
distributed through the cerium oxide particle which performs grinding processing, and is calcinated and 
obtained [ processing ] at the temperature of 600 degrees C or more in the cerium oxide compound which 
calcinated the cerium compoimd hydrate at 350-degree-C or more temperature of 500 degrees C or less, and 
was obtained. 

[0006] The method of grinding the substrate of this invention is characterized by grinding a substrate 
predetermined by the above-mentioned cerium oxide abrasive material. 

[0007] This invention is made by having found out that surface smoothness after poUsh could be made good by 
using the homogeneous cerium oxide particle obtained by oxidizing a compound, carrying out grinding 
processing to homogeneity after that, and re-calcinating above 600 degrees C by heat-treating a cerium 
compound hydrate below 350 degrees C or more 500 degrees C. 
[0008] 

[Embodiment of the Invention] Generally cerium oxide is obtained by calcinating cerium compounds, such as a 
carbonate, a sulfate, and an oxalate. Although high-speed polish is so possible that crystallinity is so good that 
Si02 insulator layer formed with a TEOS-CVD method etc. has large primary particle diameter and there is 
little crystal distortion, there is an inclination for a polish blemish to tend to enter. Then, the cerium oxide 
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particle used by this invention is produced without raising crystallinity not much. Moreover, since it is used for 
semiconductor chip poUsh, as for the content of alkaU metal and halogens, it is desirable to hold down to 1 ppm 
or less. 

[0009] In this invention, the calcinating method can be used as an approach of producing a cerixim oxide 
particle. Since the oxidation temperature of a cerium compound is 300 degrees C, burning temperature is 
performed above 600 degrees C. 

[0010] the cerium oxide particle, the water, and the need of having collected the cerium oxide slurries in fliis 
invention from the water solution containing the cerium oxide particle manufactured by the above-mentioned 
approach, or this water solution ~ responding — dispersants ~ it is obtained by distributing a constituent. Here, 
although there is no limit in the concentration of a cerium oxide particle, 0.5 - 10% of the weight of the range is 
desirable from the ease of dealing with it of suspension. Moreover, as a dispersant, water-soluble amines, such 
as water-soluble nonionic surfactants, such as water-soluble anionic detergents, such as water-soluble organic 
giant molecules, such as an acrylic-acid polymer and its ammonium salt, a methacrylic-acid polymer and its 
ammonium salt, and polyvinyl alcohol, a lauryl ammonium sulfate, and polyoxyethylene lauryl ethereal sulfate 
ammonium, the polyoxyethylene lauryl ether, and polyethylene-glycol monostearate, monoethanolamine, and 
diethanolamine, etc. are mentioned as what does not contain metal ions. The addition of these dispersants has 
the desirable range of 0.01 to 5 weight sections to dispersibility, sedimentation tightness, etc. of a particle in a 
slurry to the cerium oxide particle 100 weight section, and in order to heighten the dispersion effect, it is 
desirable to put in into a disperser at a particle and coincidence at the time of distributed processing, [ weight ] 
[001 1] As an approach of making these cerium oxide particles distributing underwater, a homogenizer, an 
ultrasonic disperser, a ball mill, etc. can be used other than distributed processing by the usual agitator. In order 
to distribute especially a cerium oxide particle as a particle 1 micrometer or less, it is desirable to use wet 
dispersers, such as a ball mill, a vibration ball mill, a planet ball mill, and a medium churning type mill. 
Moreover, the alkaline substance which does not contain metal ions, such as aqueous ammonia, after the time of 
distributed processing or processing can be added to raise the alkalinity of a slurry. 

[0012] Although the cerium oxide abrasive material of this invention may use the above-mentioned slurry as it 
is, it can add additives, such as N,N-diethylethanolamine, N,N-dimethylethanolamine, and 
aminoethylethanolamine, and C2in be made into an abrasive material. 

[0013] As the production approach of an inorganic insulator layer that the cerium oxide abrasive material of this 
invention is used, a constant-pressure CVD method, a plasma-CVD method, etc. are mentioned. The Si02 
insulator-layer formation by the constant-pressure CVD method uses oxygen:02 as mono-silane:SiH4 and a 
source of oxygen as a source of Si. It is obtained by making this SiH4-02 system oxidation reaction perform at 
low temperature about 400 degrees C or less. When [ at which surface flattening by the elevated-temperature 
reflow is attained ] doping LynniP to accumulate, it is desirable to use SiH4-02-PH3 system reactant gas. A 
plasma-CVD method has the advantage which can perform the chemical reaction which needs an elevated 
temperature at low temperature under the usual thermal equilibrium. Two, a capacity-coupling mold and an 
inductive-coupling mold, are mentioned to a plasma evolution method. As reactant gas, the SiH4-N20 system 
gas which used N20 as SiH4 and a source of oxygen, and the TE0S-02 system gas (TEOS-plasma-CVD 
method) which used the tetra-ethoxy silane (TEOS) for the source of Si are mentioned as a source of Si. 250 
degrees C - 400 degrees C and reaction pressure have [ substrate temperature ] the desirable range of 67-400Pa. 
Thus, elements, such as Lynn and boron, may be doped by Si02 insulator layer of this invention. 
[0014] The substrate with which the Si02 insulator-layer layer was formed as a predetermined substrate on 
semi-conductor substrates, such as a semi-conductor substrate, i.e., a circuit element, a semi-conductor substrate 
of the phase where the circuit pattern was formed, and a semi-conductor substrate of the phase where the circuit 
element was formed, can be used. By grinding the Si02 insulator-layer layer formed on such a semi-conductor 
substrate by the above-mentioned cerium oxide abrasive material, the irregularity of a Si02 insulator-layer layer 
front face is canceled, and it crosses all over a semi-conductor substrate, and considers as a smooth field. Here, 
the common polish equipment which has an electrode holder holding a semi-conductor substrate and the surface 
plate (the motor which can change a rotational frequency is attached) which stuck abrasive cloth (pad) as 
equipment to grind can be used. As abrasive cloth, a common nonwoven fabric, foaming polyurethane, a 
porosity fluororesin, etc. can be used, and there is especially no limit. Moreover, it is desirable to perform 
recessing on which a slxirry collects to abrasive cloth. Although there is no limit in polish conditions, low 
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rotation of 1 00 or less rpm isaesirable, and the pressure whose semi-conductor does not jump out of the 
rotational speed of a surface plate and which is put on a semi-conductor substrate has [ like ] desirable lkg/cm2 
or less to the appearance which a blemish does not generate after polish. While grinding, a slurry is 
continuously supplied to abrasive cloth with a pump etc. Although there is no limit in this amount of supply, it 
is desirable that the front face of abrasive cloth is always covered by the slvirry. 

[0015] the semi-conductor substrate after polish termination — a stream ~ it is desirable to make it dry, after 
discarding the waterdrop which adhered on the semi-conductor substrate after washing in inside using the spin 
dryer etc. well. Thus, by forming the 2nd-layer aluminum wiring on the Si02 insulator-layer layer by which 
flattening was carried out, using the above-mentioned cerium oxide abrasive material after forming Si02 
insulator layer by the above-mentioned approach again, and grinding between the wiring and on wiring, the 
irregularity on the front face of an insulator layer is canceled, and it crosses all over a semi-conductor substrate, 
and considers as a smooth field, this process — predetermined number by things, the semi- 

conductor of a desired number of layers is manufactured. 

[0016] The cerium oxide abrasive material of this invention not only in Si02 insulator layer formed in the semi- 
conductor substrate Inorganic insulator layers, such as Si02 insulator layer formed in the patchboard which has 
predetermined wiring, glass, and silicon nitride, inorganic electric conduction film, such as photo-mask lens 
prism, optical glass to obtain, and ITO, — The optical integrated circuit, the optical switching element, and 
optical waveguide which consists of glass and a crystalline substance ingredient. It is used in order to grind 
semi-conductor single crystals, such as single crystals for optics, such as an end face of an optical fiber, and a 
scintillator, a solid-state-laser single crystal, LED silicon on sapphire for blue laser, SiC and GaP, and GaAS, 
the glass substrate for magnetic disks, the magnetic head, etc. Thus, the semi-conductor substrate with which 
Si02 insulator layer was formed with the predetermined substrate in this invention. Inorganic insulator layers, 
such as a patchboard with which Si02 insulator layer was formed, glass, and silicon nitride, inorganic electric 
conduction film, such as photo-mask lens prism, optical glass to obtain, and ITO, — The optical integrated 
circuit, the optical switching element, and optical waveguide which consists of glass and a crystalline substance 
ingredient. Semi-conductor single crystals, such as single crystals for optics, such as an end face of an optical 
fiber and a scintillator, a solid-state-laser single crystal, LED silicon on sapphire for blue laser, SiC and GaP, 
and GaAS, the glass substrate for magnetic disks, the magnetic head, etc. are included. 
[0017] 
[Example] 

(Production of a cerium oxide particle) When thermal analysis of a carbonic acid cerium hydrate was 
performed, it checked that water of crystallization sublimated at 100 degrees C, and oxidation reaction occurred 
at 300 degrees C. Then, 600g (99.9%) of carbonic acid cerixun hydrates was put into the container made from 
platinum, and the powder of a yellowish-white color was obtained by calcinating in 2-hour air at 400 degrees C. 
When this powder was identified with the X-ray diffraction method, it checked that it was cerium oxide. When 
fiirthermore observed with the transmission electron microscope, primary particle diameter of particle shape 
was spherical at lOnm, and particle diameter had gathered. However, it was condensing in some places. Then, it 
ground so that it might become homogeneity by the ball n^U method about this powder. It calcinated again at 
800 degrees C about this powder for 2 hours. When phase identification was performed for this powder with the 
X-ray diffraction method, it checked that it was cerium oxide. Moreover, it checked that particle diameter had 
gathered [ primary particle diameter ] in 200nm with the transmission electron microscope. 
[0018] (Production of a cerium oxide slurry) distributing the 80g of the above-mentioned ceriimi oxide powder 
in 800g of deionized water, and performing distributed processing to this for 30 minutes by 2300rpm after 
adding 8g of polyacrylic acid anmionium salt using a planet ball mill (the product made from FURITCHIE, P- 
trade name 5 mold) — milk — the white cerium oxide slurry was obtained. This slurry pH was 9.2, respectively. 
When the particle size distribution of a slurry were investigated (product made from Master Sizer), mean 
particle diameter was small 210nm respectively, and the half- value width was also found [ both ] by 100 
beingnm and that distribution is comparatively narrow. From this, it checked carrying out mono dispersion by 
the primary particle. 

[0019] (Polish of an insulator layer layer) Si wafer in which Si02 insulator layer produced by the TEOS- 
plasma-CVD method was made to form was set to the electrode holder which stuck the adsorption pad for 
substrate installation to hold, on the siuface plate which stuck the scouring pad made of porosity urethane resin, 
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the insulator layer side was turned down, the electrode holder was carried, and the weight was carried so that a 
processing load might become 160 g/cm2 further. While the above-mentioned ceriimi oxide slurry (solid 
content: 2,5wt%) was dropped at the rate of 35 cc/min on the surface plate, the surface plate was rotated for 3 
minutes by 30rpm, and the insulator layer was ground. The wafer after polish was removed from the electrode 
holder, a stream is sufficient and the ultrasonic washing machine washed for 20 more minutes after washing. 
After washing, the spin dryer removed waterdrop and the wafer was dried for 10 minutes with the 120-degree C 
dryer. As a result of measuring the thickness change before and behind polish using optical interference type 
thickness measurement equipment, the 900nm insulator layer was deleted by this polish. It tumed out after 
polish of each slurry that it crosses all over a wafer and has thickness of homogeneity . Moreover, visually in an 
insulator layer front face, a blemish was not seen. 

[0020] 600g (99.9%) of example carbonic acid cerium hydrates of a comparison was calcinated at 800 degrees 
C in 2 hours. When phase identification was performed for this powder with the X-ray diffraction method, it 
checked that it was cerium oxide. Moreover, although 90% of particles whose primary particle diameter is 
200nm existed by the number with the transmission electron microscope, it tumed out that an about lOnm 
globular form particle also exists in coincidence. The slurry was produced on the same conditions as an 
example. When the particle size distribution of a slurry were investigated (product made from Master Sizer), 
mean particle diameter was slightly large compared with 270nm and an example respectively, and, also in the 
half- value width both, the example showed [ 300nm and distribution ] that it was broadcloth. Although a 
blemish was not visually seen when Si02 insulator layer produced with the TEOS-CVD method on the same 
conditions as an example was ground, compared with 640nm and an example, an insulator layer was not able to 
be deleted by the polish for 3 minutes. 
[0021] 

[Effect of the Invention] The abrasive material of this invention enables it to grind polished surfaces-ed, such as 
Si02 insulator layer, evenly. 



[Translation done.] 
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